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ABSTRACT 
Corynebacterium acnes was found to be a resident member of the skin flora at 18 different 
sites. Great individual variation in numbers of recovered organisms occurred; chance factors 
in the recovery technique probably accounted for this variation. The minority of patients 
studied had very low numbers of C. acnes at all sites studied. 
Corynebacterium acnes is a member of the 
resident cutaneous microflora in the majority of 
adults but, apart from studies of acne-bearing 
areas, little is known about the number and 
distribution of these organisms on the human 
skin. Marples [1] suggested that although C. 
acnes are found in small numbers in areas other 
than the face and thorax, the organisms are not 
resident in these areas. It was felt of interest, 
therefore, to examine several different skin sites to 
determine the size of the anaerobic diphtheroid 
populations. 
MATERIALS AND METHODS 
Healthy young adults, 11 males and 11 females aged 
between 18 and 38 years, were studied . Only one of 
these, a male and the youngest, showed signs of acne and 
symptoms were very mild. Specimens were obtained 
using a modification of the technique described by 
Williamson [2] in which a single 1-min scrub with 
phosphate buffer containing 0.1% Triton-X 100 was 
taken from each site. Areas sampled were the forehead, 
presternal area, subclavicular area, deltoid area, scapu-
lar area, midline of the upper back, lumbar back, 
periumbilicus, lower margin of the axilla, front of the 
thigh both upper and lower regions, back of the thigh, 
shin, calf, dorsum of the foot, sole, forearm, and palm of 
the hand . 
Samples were diluted without delay in phosphate 
buffer, pH 7.9, containing 0.05% Triton-X 100 and 
suitable dilutions were inoculated onto Brewer's thio-
glycolate medium (Difco), without indicator but with 
1.5% agar and 1% Tween 80 added . These plates were 
incubated anaerobically for 5 days at 37° C in a 
Macintosh and Fildes' jar. Representative colonies were 
picked off and inoculated onto blood agar base (Oxoid) 
with 5% horse blood (blood agar) and incubated aerobi-
cally to test oxygen requirements. Suitable dilutions of 
the samples were also inoculated onto blood agar and 
incubated aerobically at 37° C for 48 hr to enumerate the 
aerobic microflora. 
Tween 80 incorporated into the Brewer's medium 
enhanced the growth of the anaerobic diphtheroids, 
though it did not significantly increase the numbers of 
C. acnes obtained. Colonies could easily be recognized 
by their raised, buff or pink quality; occasionally white 
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colonies were seen. In this paper, the term C. acnes is 
used to include all obligate anaerobic diphtheroids 
isolated from the skin. 
In addition to the above sites, three areas (forehead, 
forearm , and periumbilical area) of 10 of the subjects 
were repeatedly sampled over a period of time to study 
individual variation in counts. These three sites were 
also sampled using contact plates made with Brewer's 
thioglycolate medium containing Tween in order to 
count the number of colony-forming units of C. acnes . 
These data were used to derive the average size of the 
microcolonies on the skin. 
RESULTS 
Table I gives the mean and range of counts of C. 
acnes isolated from the various sites sampled. The 
most densely populated areas were those with 
sebaceous follicles, but in other 'areas sizable 
populations occurred in a number of subjects. In 5 
subjects few C. acnes were carried on any site 
sampled; the one male who showed minor signs of 
acne did not appear to have a larger than average 
population of anaerobic diphtheroids. One female 
carried a very large population on most sites but 
there was little difference in density between the 
sexes. Although the females carried a signifi-
cantly larger population then the male in the 
periumbilical region, this finding may have been 
fortuitous . Failure to isolate C. acnes from some 
areas may reflect the efficiency of the sampling 
technique but low recoveries were associated with 
particular persons and presumably indicate very 
low populations. 
The variation between samples taken from the 
same site on the same subject on different days 
was great (Table II), in some cases as great as the 
variation in counts between the different individ-
uals. Analysis of variance revealed, however, that 
in general there were greater differences between 
individuals than within sequential counts on the 
same individual (Table III). 
The C. acnes count exceeded the total aerobic 
count by over 100-fold at some site in 16 of the 22 
individuals examined; on the midline of the upper 
back in 13, on the forehead in 5, the shoulder in 8, 
the !urn bar region of the back in 4, the deltoid area 
in 2, and the periumbilical region in 2. In 9 
subjects, the ratio of anaerobic diphtheroids to 
aerobic organisms was more than 1000 to 1 in one 
or more sites, and in one subject, the C. acnes 
count on the forehead was 100,000 times the 
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TABLE I 
Number of presumptive C. acnes and the total aerobic organisms in different skin areas (organisms per square em) 
Arithmetic Mean Geometric Mean Range 
C. acnes Aerobic C. acnes Aerobic C. acnes Aerobic Organisms Organisms Organisms 
Forehead 5.5 X 10' 1.6 X 10' 4.0 X 10' 1.1 X 10' <7 - 5.7 x 10• 2.6 X 10 - 2.9 X 106 
Presternal area 5.2 X 10' 1.5 X 10' 7.2x10' 2.1 X 10 3 <7- 4.9 X 106 6.6 X 10 - 1.4 X 10' 
Subclavicular area 1.9 X 10' 7.2 X 10' 8.2 X 103 9.7 X 10' <7- 5.5 X 10' 5.3 X 10 - 6.2 X 10' 
Periumbilical area 3.8 X 10' 2.7 X 103 2.4 X 10 2 1.4 X 103 <7- 7.5 X 10' 7.9 X 10- 8.0 X 10' 
Midline upper back 3.3 X 10' 1.2 X 10' 9.1 X 10' 1.1 X 103 <7- 1.5 x to• 7- 8.2 X 10' 
Scapular area 5.0 X 10' 2.9 X 103 4.5 X 103 3.1 X 102 <7- 4.0 X 10' 3.3 X 10 - 5.0 X 10' 
Deltoid area 2.1 X 10' 1.5 X 103 2.5 X 102 2.9 X 102 <7- 4.2 x 10• 7- 1.3 X 10' 
Lumbar back 2.9 X 10' 5.8 X 10 3 6.3 X 102 4.1 X 102 <7 - 5.1 X 10' 7 - 5.7 X 10' 
Lower margin of axilla 6.7 X 102 4.1 X 10' 5.2 X 10 8.7 X 10 2 <7- 1.2 X 10' 1.3 X 10 - 2.8 X 10' 
Front thigh upper 5.1 X 10' 2.3 X 103 7.0 X 10 7.7 X 102 <7-7.2x10' 9.9 X 10 - 2.0 X 10' 
Front thigh lower 1.3 X 10' 3.3 X 10' 5.6 X 10 6.9 X 102 <7- 4.6 X 102 5.3 X 10 - 3.5 X 10' 
Shin 1.6 X 10 2 2.5 X 10 3 3.0 X 10 4.8 X 10 2 <7- 2.2 X 103 5.3 X 10- 4.1 X 10' 
Dorsum foot 1.0 X 102 8.6 X 10' 2.4 X 10 3.6 X 102 <7 - 1.5 X 10' 3.3 X 10 - 5.4 X 103 
Back thigh 4.5 X 10 2.1 X 10' 2.1 X 10 6.4 X 102 <7- 2.5 X 102 1.3 X 10- 1.7 X 10' 
Calf 2.5 X 10 2.4 X 103 1.4 X 10 3.1 X 102 <7- 1.3 X 10' <7- 1.5 X 10' 
Sole 1.5 X 10 3 2.1 X 10' 2.8 X 10 1.6 X 10' <7- 3.3 X 10' 7.2 X 10 - 1.6 X 10° 
Forearm 2.9 X 102 2.6 X 10' 4.5 X 10 3.8 X 102 <7 - 4.1 X 103 3.3 X 10 - 5.3 X 103 
Palm 1.8 X 103 9.8 X 102 2.8 X 102 4.4 X 102 7- 1.4 X 10' 6.6 X 10 - 5.6 X 103 
TABLE II TABLE III 
Counts of C. acnes from one subject over a period of time 
(organisms per square em) 
Date Forehead Forearm Periumbilicus 
3.14 2.3 X 10' <7 <7 
3.17 6.4 X 10' 5.7 X 10 2 1.7 X 102 
3.20 8.2 X 10' 2.9 X 10 2 4.6 X 10 
3.21 1.6 X 10' 1.3 X 10 5.9 X 10 
3.22 1.2 X 103 7 5.7 X 10' 
3.24 8.6 X 10' <7 <7 
4.5 1.1 X 106 2.0 X 10 2.0 X 102 
5.22 1.3 X 106 <7 2.0 X 103 
5.24 4.0 X 10' 2.6 X 10 6.8 X 102 
5.26 6.0 X 10' 1.3 X 10 6.6 X 10 
5.30 8.2 X 10' 3.3 X 10 3.0 X 102 
5.31 2.0 X 106 1.3 X 102 9.2 X 10 
6.1 6.7 X 10' 6.6 X 10 8.3 X 102 
aerobic count on the same site. However in 6 of the 
22 individuals sampled, the C. acnes population 
did not markedly exceed the aerobic population at 
any site, and at some sites, including those with 
many sebaceous follicles, the aerobic count was 
1000 times greater than the anaerobic count. This 
phenomenon is illustrated in the Figure. High 
ratios of anaerobic to aerobic count were the result 
of very high counts of C. acnes rather than low 
counts of aerobic organisms. There was a very 
strong correlation between the ratio and anaerobic 
count on the forehead (correlation coefficient r = 
0.82, p < 0.1%), forearm (r = 0.45, p < 0.1%) ana 
periumbilical area (r = 0.77, P < 0.1%) . Other 
areas were not considered in view of the smaller 
number of samples. 
Analysis of variance, between and within people 
Forehead 
C. acnes 
Aerobic flora 
Forearm 
C. acnes 
Aerobic flora 
Peri umbilicus 
C. acnes 
Aerobic flora 
*** p < 0.1% 
•• 0.1% < p < 1% 
*1% < p < 5% 
Contact 
Count 
*** 
*** 
*** 
* 
*** 
*** 
NS: not significant (P > 5%) 
Scrub Micro· 
Count colony Size 
* NS 
*** *** 
** NS 
*** NS 
NS NS 
*** *** 
P values less than 5% are held to indicate that the 
variation of counts between people is greater than that 
within the results for any person 
The average microcolony size of C. acnes on the 
different sites sampled is shown in Table IV. This 
was calculated as the ratio of total count to total 
colony-forming units, i.e., scrub count/contact 
plate count. Since the scrubbing technique used 
removes only about 85 percent of the microflora 
[2], these figures may underestimate the size of 
the anaerobic diphtheroid aggregates on the skin, 
particularly as a proportion of these are probably 
deep in the lumen of the hair follicles [ 1] and not 
easily removed by the scrub. 
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FIG. Ratio of number of C. acnes to number of total aerobic organisms on three skin areas. 
TABLE IV 
Mean microcolony size of C. acnes in ten individuals 
Forehead Forearm Peri urn-bilicus 
Males 1 766 64 5 
2 61 19 82 
3 182 180 75 
4 3308 52 1703 
5 5409 10 215 
Females 6 3363 680 360 
7 901 192 438 
8 29 50 140 
9 5547 71 222 
10 5697 11 1097 
Mean microcolony size 
Scrub count (organisms per sq em) 
Contact plate count (organisms per sq em) 
DISCUSSION 
It is clear from the data presented here that C. 
acnes was a member of the resident skin flora in 
the majority of sites sampled in at least one 
individual. As expected, the sites bearing more 
than 10• C. acnes per square em were visually 
those with abundant sebaceous follicles and those 
in which clinically manifest acne occurred; yet 
there were some individuals with a zero or very 
small population even at these sites. Numbers 
isolated were similar to those found by other 
workers [3, 4]. Individual variation was great even 
between samples from the same site taken on 
consecutive days. It may be that the recovery of C. 
acnes from the skin surface (where it probably 
does not multiply) is dependent on the bacilli 
being expressed or smeared from a follicle. The 
inadvertent failure to include such follicles in the 
samples would account for a diminished recovery 
of the organisms. 
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